Introduction
Plants provide a multitude of flavours and fragrances that have found many applications in everyday life. According to different authors, approximately 3000 plants species contain essential oils, among which only 300 are commercially important 1 . Essential oils and some of their constituents are used not only in pharmaceutical products for their therapeutic activities, but also in agriculture, as food preserves and additives for human or animal use, in cosmetics and perfumes, and other industrial fields. In many cases, they serve as plant defense mechanisms against predation by microorganisms, insects and herbivores 2 . The complex composition of the essential oils and the variety of chemical structures of their constituents are responsible for a wide range of biological activities, many of which are of increasing interest in the fields of human and animal health. Particularly, many essential oils and their constituents have been traditionally used for their biological activities, which are known since ancient times. Presently a series of studies has demonstrated the cytotoxic activity of several essential oils.
The genus Ononis Fabaceae is well represented worldwide: 75 species live in Europe and Asia, others in Africa 3 .
In Tunisia, 9 species of this genus can be found 4 .
Ononis species have been used for centuries in Turkey as folk remedies for their diuretic, antiseptic and antimicrobial properties 5, 6 .
Members of this genus have been shown to possess antibiotic, antipyretic, anti-inflammatory, antimicrobial, antiseptic, analgesic, diuretic, cytotoxic and antidiabetic activities 7 . Ononis decoctions are reported to be useful in the treatment of skin and rheumatic diseases, as well as gout 7 .
In 
Extraction of essential oil
Extraction of essential oil of aerial parts 300 g was carried out by hydrodistillation with a Clevenger-type apparatus for 4 h. The essential oil 120 mg was collected by decantation, dried over Na 2 SO 4 , weighed and stored in sealed glass vials at 4-5 until analysis. GC/EI-MS analyses were performed with a Varian CP-3800 gas-chromatograph equipped with a HP-5 capillary column 30 m 0.25 mm; coating thickness 0.25 μm and a Varian Saturn 2000 ion trap mass detector. Analytical conditions: injector and transfer line temperatures 220 and 240 respectively; oven temperature programmed from 60 to 240 at 3 /min; carrier gas helium at 1 mL/min; injection of 0.2 μL 10 hexane solution ; split ratio 1:30. Identification of the constituents was based on comparison of the retention times with those of authentic samples, comparing their linear retention indices relative to the series of C8-C30 n-hydrocarbons, and on computer matching against commercial NIST 98 and ADAMS and homemade library mass spectra built up from pure substances and components of known essential oils and MS literature data 15 20 . Moreover, the molecular weights of all the identified substances were confirmed by GC/CI-MS, using MeOH as CI ionizing gas.
Cytotoxic activity
The Human cervical adenocarcinoma, HeLa cell line was obtained from American. Type Culture Collection ATCC, Rockville, MD, USA and cells were cultured in a humidified atmosphere of 5 CO 2 in air at 37 , in RPMI1640 medium containing 10 v/v fetal calf serum, 2 mM glutamine, and antibiotics 200 U of penicillin and 50 mg of streptomycin per liter and maintained at 37 in a humidified 5 CO 2 atmosphere 21 . Cytotoxicity was measured using the MTT test with slight modifications. Cells were seeded at 5 10 3 cells/well in 200 μL of growth medium and incubated at 37 for 24h for cell adherence. The microplates were treated with the substances and incubated for 24, 48 and 72 h. Then, 10 μL of MTT were added to each well 5 mg/mL and the incubation was continued for further 2 h. 100 μL of DMSO were added to each well. The absorbance A was measured at 570 nm using a Multiskan Ascent Ascent Software version 2.6 microplate reader. The assay was realized in triplicate as a cell viability index. The percentages of cell growth were calculated as follows:
Cell growth A sample /A control 100.
Cytotoxicity is expressed as the concentration of extract inhibiting cell growth by 50 IC 50 . 
The results of the cytotoxic test obtained evaluating the essential oil extracted from the aerial parts of Ononis angustissima as well as some sequiterpene hydrocarbons 6.3 ; β-caryophyllene 1.7 , oxygenated sesquiterpenes 33.2 ; α-eudesmol 22. 4 , apocarotenoids 10.3 ; E -β-damascenone; 3.4 and acetophenone 7. 4 against HeLa cell line human cervical adenocarcinoma , using the MTT assay, are resumed in Table 2 .
The essential oil was found to be able to inhibit, after 72 h, 43.01 , 48.56 and 71.32 of the cell growth at the concentrations of 0.25 mg/mL, 0.5 mg/mL and 1 mg/mL, respectively. The IC 50 value of the essential oil after 72 h was 0.53 mg/mL. Compared to that of the essential oil from Heracleum transcaucasicum, endowed with a good activity against Hela cells IC 50 0.594 mg/mL after 96 h of incubation , this value can be considered satisfactory 23 .
In fact, as reported in Table 2 , the tumoral cell is almost insensitive to the essential oil when tested at low concentrations 0.125, 0.06 and 0.03 mg/mL . In previous studies, it has been shown that sesquiterpene-rich essential oils e. less, besides the contribution of specific constituents, the synergism between various components of the essential oil could play an important role in the cytotoxic effect verified in this study against HeLa cell line.
Antibacterial activity
The antibacterial activity of O. angustissima oil was evaluated, using a microdilution method against Gram-positive bacteria Staphylococcus aureus and Enterococcus faecalis and Gram-negative bacteria Escherichia coli, Pseudomonas aeruginosa and Acinetobacter sp. strains.
The results showed that the essential oil was not active against S. aureus and E. coli Table 3 . The significant antibacterial effect was observed against E. faecalis and P. aeruginosa, MIC 0.07 0.01, 0.31 0.10 mg/mL and MBC 0.31 0.10, 0.62 0.10 mg/mL, respectively . 
Conclusion
Our study was the first report on the chemical composition of the fresh aerial parts of Ononis angustissima and assesses the cytotoxic and the antibacterial activities. The chemical constitutes of the isolated essential oil were analysed by GC and GC-MS. A total of 45 compounds, representing 93.7 of the total oil, have been identified. The essential oil voiced a significant cytotoxic activity against HeLa cell line human cervical adenocarcinoma , using the MTT assay that could be due to its richness in oxygenated sesquiterpenes. A significant antibacterial effect of the same essential oil was also observed against P. aeruginosa and E. faecalis. Our study is the first report on chemical composition and in vitro antibacterial and cytotoxic properties of the essential oil of O. angustissima. Thus this work constitutes a contribution to a better valorisation of another medicinal species from the Ononis genus growing in Tunisia.
